Chronic wound state exacerbated by oxidative stress in Pax6+/- aniridia-related keratopathy.
Heterozygosity for the transcription factor PAX6 causes eye disease in humans, characterized by corneal opacity. The molecular aetiology of such disease was investigated using a Pax6+/- mouse model. We found that the barrier function of uninjured Pax6+/- corneas was compromised and that Ca2+-PKC/PLC-ERK/p38 signalling pathways were abnormally activated, mimicking a 'wounded' epithelial state. Using proteomic analysis and direct assay for oxidized proteins, Pax6+/- corneas were found to be susceptible to oxidative stress and they exhibited a wound-healing delay which could be rescued by providing reducing agents such as glutathione. Pax6 protein was oxidized and excluded from the nucleus of stressed corneal epithelial cells, with concomitant loss of corneal epithelial markers and expression of fibroblast/myofibroblast markers. We suggest a chronic wound model for Pax6-related corneal diseases, in which oxidative stress underlies a positive feedback mechanism by depleting nuclear Pax6, delaying wound healing, and activating cell signalling pathways that lead to metaplasia of the corneal epithelium. The study mechanistically links a relatively minor dosage deficiency of a transcription factor with potentially catastrophic degenerative corneal disease.